I. General Experimental General Protocols
DSC analyses were performed using a Discovery DSC (TA Instruments) equipped with a refrigerated cooling system. Samples (3 -6 mg) were added to TZero aluminum pans. A dry N 2 purge flowed through the cell at 50 mL min -1 . Pans were ramped between 40 °C and 300 °C at 2 °C min -1 . All analyses were carried through TA Trios software version 3.0.
NMR spectra were recorded in the indicated solvent on a Varian Inova 500 (500 MHz) or Bruker Avance 500 (500 MHz) spectrometer. "The following format is used to report the proton NMR data: chemical shift in ppm [multiplicity, coupling constant(s) in Hz, integral, and assignment]. Coupling constant analysis was informed by methods we have previously reported.
1,2 Chemical shifts for proton spectra are referenced to TMS (δ = 0.00 ppm) for spectra recorded in CDCl 3 . Non-first order multiplets are identified as 'nfom'." 3 Chemical shifts for 13 C NMR spectra are referenced to CDCl 3 (δ = 77.16 ppm).
"Infrared spectral data were collected on an FT-IR spectrometer (Midac Corporation Prospect 4000). Spectra were collected as thin films in attenuated total reflectance (ATR) mode on a germanium window." 3 HRMS data were obtained using a Bruker BioTOF II electrospray ionization (ESI) mass spectrometer. Samples were doped with either PPG or PEG as an internal calibrant and then were introduced as a methanolic solution.
"MPLC (medium pressure liquid chromatography) was performed at 25-200 psi. Columns were handpacked with Silasorb silica gel (18-32 µm, 60 Å pore size). A Waters HPLC pump and R401 differential refractive index detector were used. Flash chromatography was performed on E. Merck silica gel (230-400 mesh). Thin layer chromatography was carried out on glass or plastic backed plates of silica gel. Spots were visualized by UV irradiation and/or dipping in a solution of anisaldehyde, phosphomolybdic acid, potassium permanganate, or ceric ammonium molybdate followed by heat treatment." 3 "Reactions requiring anhydrous conditions were performed in flame-or oven-dried glassware under an inert atmosphere (nitrogen or argon). Anhydrous diethyl ether, toluene, THF, and methylene chloride were passed through a column of activated alumina and tapped immediately prior to use. CHCl 3 used as a medium for the HDDA reaction was ethanol-free. Reported (external) reaction temperatures are the temperature of the heating bath. HDDA initiated reactions, including those that were carried out at temperatures above the boiling point of the solvent, were typically carried out in a screw-capped vial or culture tube fitted with an inert, Teflon®-lined cap."
Derivation of HDDA Activation Energies from Experimental Half-Lives
Rate constants (k) were determined from the experimentally measured half-lives of HDDA substrates (Equation 1). The pre-exponential factor (A) for the Arrhenius equation (1.42 x 10 10 s -1 ) was determined via an Arrhenius plot for the ketotriyne 11. 4 Activation energies were then calculated via the Arrhenius equation (see Equation 2 and the cell entry formulae from an Excel ® spreadsheet). 
II. Preparation details and characterization data for all new compounds
"Procedures for preparation and spectral data are provided for i) all new compounds in the manuscript and ii) all new intermediates used in the synthetic route by which the former were made. The latter are specified by S#, since they only appear here in the Supporting Information. A reference is provided for each non-commercially available compound that is used in the syntheses and these have not been given a structure number." 3 The preparation of and characterization data for those compounds that we have previously reported (namely, 3, 4, 5, 10, S1, 11, S2, 12, S3, 13, 15, and 16) are reproduced here as a matter of completeness and for convenience to the reader. In each instance, that text is provided in quotations and a citation provided. 
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2-Methyl-8-(trimethylsilyl)octa-3,5,7-triyn-2-ol (9)
To a solution of CuCl (100 mg, 1.0 mmol) in acetone (15 mL) was added tetramethylethylenediamine (50 µL, 0.33 mmol) and the mixture was stirred for 10 minutes at ambient temperature. Trimethylsilylacetylene (2.8 mL, 20 mmol) and 2-methylhexa-3,5-diyn-2-ol 5 Butyldimethylsilyl)oxy)-1-(trimethylsilyl)undeca-1,6,8-triyn-3 
1-(2-(6-((tert-Butyldimethylsilyl)oxy)hexa-1,3-diyn-1-yl)cyclopent-1-en-1-yl)-3-(trimethylsilyl)prop-
2-yn-1-one (12)
11-((tert-
12-((tert-Butyldimethylsilyl)oxy)-1-(trimethylsilyl)dodeca-1,7,9-triyn-3-one (14)
The preparation of 14 followed by direct analogy to that of 13. 4 Following the general CadiotChodkiewicz procedure, 4 5-hexyn-1-ol and TBS-protected 1-bromobut-1-yn-4-ol were coupled to give diynol S4. The alcohol was oxidized with pyridinium chlorochromate (PCC) to provide the aldehyde S5 
